CagA phosphorylation-dependent MMP-9 expression in gastric epithelial cells.
Infection of cagA-positive Helicobacter pylori is associated with increased expression of MMPs in gastric epithelial cells. The role of phosphorylated CagA in the induction of MMP-9, a protease-degrading basement membrane, in gastric epithelial cells has not been clearly defined yet. The aim of this study is to analyze whether the presence of CagA and its phosphorylation status play a role in increased expression of MMP-9 in gastric epithelial cells. Induction of MMP-9 secretion was analyzed in gastric epithelial AGS cells harboring CagA with or without EPIYA motif, which is injected by H. pylori or ectopically expressed. In addition, signaling pathways involved in the CagA-dependent MMP-9 production have been studied. The 147C strain of H. pylori expressing tyrosine-phosphorylated CagA (EPIYA present) induced higher MMP-9 secretion by AGS cells than the 147A strain expressing non-tyrosine-phosphorylated CagA (EPIYA absent). In addition, in bacteria-free CagA-inducible AGS cells, expression of wild-type CagA induced more MMP-9 secretion than phosphorylation-resistant CagA. Inhibition of CagA phosphorylation by the Src family kinase inhibitor PP1 downregulated CagA-mediated MMP-9 secretion. Knockdown of SHP-2 phosphatase dramatically reduced MMP-9 secretion. ERK inhibitors, PD98059 and U0126, and NF-κB pathway inhibitors, sulfasalazine and N-acetyl-l-cysteine, also inhibited MMP-9 expression. These results support a model whereby the EPIYA motif of CagA is phosphorylated by Src family kinases in gastric epithelial cells, which initiates activation of SHP-2. In addition, they suggest that the resultant activation of ERK pathway along with CagA-dependent NF-κB activation is critical for the induction of MMP-9 secretion.